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© Coin validating apparatus and method. 

© Apparatus and method for evaluating a conduc- 
tive coin to verify its authenticity and to determine its 
denomination. A first oscillator circuit generates a 
first oscillating signal for energizing a first coil pro- 
ducing a first magnetic field. The first oscillating 
signal has a first parameter which is a function of 
disturbances in the first magnetic field when the coin 
to be evaluated is located within the first magnetic 
field. A second oscillator circuit generates a second 
oscillating signal for energizing a second coil pro- 
ducing a second magnetic field. The second oscillat- 
ing signal has a second parameter which is a func- 
tion of disturbances in the second magnetic field 
when the coin to be evaluated is located within the 
second magnetic field. The parameters are con- 
verted to digital signals and provided to a computer 
£j} which indicates the acceptability and denomination 
^of the coin when a ratio or other arithmetic relation- 
C>ship of the first and second parameters is within an 
^acceptable range. 
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COIN VALIDATING APPARATUS AND METHOD 



Field of the Invention 

The invention relates generally to a method 
and apparatus for validating and selecting a coin 
and, in particular, to an apparatus for evaluating a 
conductive coin to verify its authenticity and to 
determine its denomination by evaluating distur- 
bances caused by the coin in magnetic fields. 



Background of the Invention 

Coin validators of the prior art use mechanical, 
electromechanical or electrical techniques for veri- 
fying the authenticity of a coin and to assist in 
determining the denomination of a coin. The elec- 
trical techniques generally take the form of gen- 
erating one or more magnetic fields through which 
the coin to be evaluated passes as it proceeds 
down the coin path. The disturbances in the mag- 
netic fields caused by the coin as the coin tra- 
verses each field are evaluated. 

For example, an oscillating circuit to generate 
the magnetic field by applying an oscillating signal 
to a coil can be employed. The coil as energized 
by the circuit is tuned to generate a magnetic field 
which, when a valid coin passes through it, results 
in significant attenuation of the amplitude of the 
oscillating signal. This attenuated amplitude is an 
indication of the authenticity of the coin and per- 
mits verification and acceptance of the coin. The 
coin may then be sorted according to size and 
therefore by denomination by either a mechanical, 
electrical or electromechanical sorter. 

More recently, it has been proposed that a 
computer may be used to evaluate the tuned os- 
cillating signals of a coil energized by an oscillating 
circuit to determine the authenticity and/or denomi- 
nation of a coin. In general, a parameter of the 
oscillating signal is compared to a reference range. 
If the computer determines that the parameter falls 
within the reference range, the computer indicates 
that the coin is authentic and verifies it. While this 
system provides the ability to program the com- 
puter for various types of coins, it is not extremely 
accurate. First of all, such a system tends to be 
temperature sensitive and at extreme low or high 
temperatures the parameters of a valid coin may 
fall outside the reference range so that the system 
may operate inaccurately. Furthermore, it becomes 
difficult for the computer to distinguish between 
coins of similar size or mass. 



Summary of the Invention 



It is an object of this invention to provide a coin 
validating apparatus and method which is accurate 
and can distinguish between coins of similar size 
and mass. 

6 It is another object of this invention to provide 

a coin validating apparatus and method which com- 
pensates for temperature changes and can ac- 
curately verify a coin over a wide temperature 
range. 

10 It is another object of this invention to provide 
a coin validating apparatus and method which can 
be programmed to accurately verify and determine 
the denomination of coins in various coin sets. 
Other objects and features will be in part ap- 

is parent and in part pointed out hereinafter. 

The apparatus of the invention evaluates a con- 
ductive coin to verify its authenticity and to deter- 
mine its denomination. First means generates a 
first signal parameter which is a function of a first 

20 magnetic field when the coin is located within the 
first magnetic field. Second means generates a 
second signal parameter which is a function of a 
second magnetic field when the coin is located 
within the second magnetic field. Means indicates 

25 the acceptability and denomination of the coin 
when an arithmetic relationship between the first 
and second signal parameters is within a predeter- 
mined range. The apparatus may include third 
means for generating a third signal parameter 

30 which is a function of the third magnetic field when 
the coin is located within the third magnetic field in 
which case the acceptability means indicates the 
acceptability and denomination of the coin when an 
arithmetic relationship between the at least two of 

35 the first, second and third parameters is within a 
predetermined range. 



40 



Brief Description of the Drawings 



Figure 1 is a diagrammatic view of three 
coils positioned along a coin guide path; 

Figure 2 is a block diagram of a coin validat- 
ing apparatus according to the invention including 
45 three oscillator circuits; 

Figures 3A and 3B are graphs of amplitude 
and phase differences, respectively, of the signals 
generated by the apparatus of Figure 2 as a coin 
passes the coils; 
so Figure 4 is a flow chart of the steps of the 

coin validating method according to the invention 
and illustrating the steps performed by the com- 
puter of Figure 2. 

Corresponding reference characters indicate 
corresponding parts throughout the several views 
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of the drawings. 



Detailed Description of the Preferred Embodiments 

In any type of dispensing device, such as a 
food, drink, token or change vending machine, a 
coin validating apparatus may be used to verify the 
authenticity of coins and to determine their denomi- 
nation. As used herein, coin means any genuine or 
nongenuine coin or other item which may be 
placed in a dispensing device which is coin op- 
erated. After the coin is placed in a device, it 
travels along a guided coin path to the coin validat- 
ing apparatus. As shown in Figure t, the coin 
validating apparatus of the invention may be three 
coils energized to provide magnetic fields across 
guided coin path 10. As coin 11 traverses the coin 
path 10, it first encounters the magnetic field gen- 
erated by coil 2. Next it encounters the magnetic 
field of coil 3 and finally it encounters the magnetic 
field of coil 1. If the interaction between the coin 11 
and the magnetic fields is within acceptable limits, 
computer 12 verifies the authenticity and/or de- 
nomination of the coin and the coin is thus ac- 
cepted. Otherwise, the coin is rejected. 

In particular, each of the coils 1,2.3 is part of a 
means for generating a signal parameter which is a 
function of a magnetic field when the coin is lo- 
cated within the magnetic field. The three signal 
parameters are provided to a means for indicating 
the acceptability and denomination of the coin. 
Such means may be computer 12 in which case 
each one of the signal parameters may be con- 
verted into a digital signal. The computer is pro- 
grammed to determine an arithmetic relationship, 
such as particular ratios between the signal param- 
eters. After determining these ratios, the computer 
compares the ratios to a predetermined range. 
When the ratios fall within the predetermined 
range, the authenticity of the coin is verified and 
the denomination may be determined, depending 
on the particular range within which the ratios fall. 
In general, each denomination of coin generates a 
set of signal parameter ratios which falls within a 
unique range. These ranges can be predetermined 
and stored in memory. Authenticity and denomina- 
tion can be determined by a minimum of one coil 
used to generate two signal parameters, such as 
amplitude and phase, to form a ratio which can be 
compared to the predetermined range. However, it 
is preferable to employ three coils providing five 
signal parameters as illustrated in Figure 2. 

Referring to Figure 2, first oscillator circuit 201. 
second oscillator circuit 202 and third oscillator 
circuit 203 each comprise means for generating an 
oscillating signal having a parameter which is a 
function of the magnetic field produced by the 



oscillating signal when the coin being verified is 
located within the magnetic field. In particular, first 
oscillator circuit 201 includes a first signal gener- 
ator 211, such as a tank circuit oscillating at 16 

5 KHz to provide properly phased feedback, for gen- 
erating a first oscillating signal which is applied to 
first coil 212. Coil 212 is energized to generate a 
first magnetic field in response to the first oscillat- 
ing signal. The first oscillating signal has several 

io parameters, such as phase, amplitude and fre- 
quency, each of which may be modified as a 
function of disturbances in the first magnetic field 
caused by the coin being evaluated when the coin 
is located within the first magnetic field. A selected 

75 parameter, such as first parameter S1. has a value 
(magnitude) which corresponds to the amplitude of 
the first oscillating signal as detected by first peak 
amplitude (envelope) detector 213 and converted 
into a digital signal by analog-to-digital converter 

20 214. 

Similarly, second oscillator circuit 202 includes 
second signal generator 221, such as a tank circuit 
oscillating at 16 KHz, supplying a second oscillat- 
ing signal to second coil 222. Coil 222 is energized 

25 to generate a second magnetic field in response to 
the second oscillating signal. A selected parameter 
of this signal, i.e., second parameter S2, is modi- 
fied as a function of disturbances in the second 
magnetic field caused by the coin being evaluated 

30 when the coin is located within the second mag- 
netic field. Second parameter S2 is detected by 
second peak amplitude (envelope) detector 223 
and converted into a digital signal by analog-to- 
digital converter 224. 

35 Similarly, third oscillator circuit 203 includes 
third signal generator 231, such as a modified 
Colpitts oscillator oscillating at 500 KHz. supplying 
a third oscillating signal to third coil 232 for gen- 
erating a third magnetic field. Coil 232 is energized 

40 to generate a third magnetic field in response to 
the third oscillating signal. A selected parameter of 
this signal, i.e., third parameter S3, is modified as a 
function of disturbances in the third magnetic field 
caused by the coin being evaluated when the coin 

45 is located within the third magnetic field. Third 
parameter S3 is detected by third peak amplitude 
(envelope) detector 233 and converted into a digital 
signal by analog-to-digital converter 234. 

More than one parameter of an oscillating sig- 

so nal may be detected. As shown in Figure 2, the 
first oscillating signal generated by first signal gen- 
erator 211 may include signal parameter S5 which 
corresponds to a change in the phase difference 
detected by first phase difference detector 215. 

55 Detector 215 compares the phase of the first os- 
cillating signal provided by generator 211 to the 
phase of the modified first oscillating signal pro- 
vided by first coil 212 to provide a signal via line 
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216 representing the phase difference change. This 
signal is converted to a first digital phase difference 
signal by A/D converter 214. Similarly, the second 
oscillating signal generated by second signal gen- 
erator 221 may include parameter S4 which cor- 
responds to a change in the phase difference de- 
tected by second phase difference detector 225. 
Detector 225 compares the phase of the second 
oscillating signal provided by generator 221 to the 
phase of the modified second oscillating signal 
provided by second coil 222 to provide a signal via 
line 226 representing the phase difference change. 
This signal is converted Into a second digital phase 
difference signal by A/D converter 224. 

Computer 250 determines the acceptability and 
denomination of the coin based on its evaluation of 
an arithmetic relationship between any two or more 
of the selected parameters. Computer 250 deter- 
mines the relationships and compares them to 
ranges corresponding to valid coins. In the pre- 
ferred embodiment as illustrated in Figure 2, the 
particular arithmetic relationships are specified ac- 
cording to the range of parameter S3. Amplitude 
window comparator 252 compares the magnitude 
of S3 to a minimum reference and a maximum 
reference stored in memory 254. These references 
define a min/max range to which parameter S3 is 
compared to initially determine the ratios to be 
evaluated, (f the value of S3 is above the range, 
this indicates that the coin being examined has the 
characteristics of a nickel coin in which case com- 
puter 250 determines ratios S3/S5 and S3/S1 . If the 
value of parameter S3 is within the min/max range, 
this indicates that the coin has the characteristics 
of a quarter and the computer determines ratios 
S3/S5 and S3/S2. In the event that the value of S3 
is below the min/max range, a coin has the char- 
acteristics of a dime and computer 250 determines 
ratios S3/S5 and S3/S4. Computer 250 includes 
comparator 256 which compares each of the deter- 
mined ratios to ratios stored in ratio reference 
memory 258. If the determined ratios are within 
one of the predetermined ranges stored in memory 
258 which correspond to valid coins, computer 250 
provides an enable signal verifying the authenticity 
and denomination of the coin based on the particu- 
lar range within which the ratios fall. Conversely, if 
the determined ratios do not fall within one of the 
predetermined ranges stored in ratio reference 
memory 258, computer 250 provides a reject sig- 
nal indicating that it is unable to verify the au- 
thenticity of the coin. 

The arithmetic relationship which computer 250 
uses to verify the authenticity of a coin being 
examined may be any formula, equation or other 
mathematical relationship between the available pa- 
rameters which provides a value to be compared to 
the value stored in ratio reference memory 258. In 



the preferred embodiment, the arithmetic relation- 
ship is particular ratios of particular parameters 
depending upon the value of parameter S3. For 
example, certain parameter ratios are insensitive to 

s temperature variations and may be used in valida- 
tors which are subjected to wide temperature 
ranges. Also, certain parameter ratios may be more 
sensitive to physical coin features such as size, 
shape or embossing and may be used to increase 

w the accuracy of distinguishing between different 
coins of having similar physical characteristics. 
Preferably, parameter S3 is used as the numerator 
for each of the ratios. Any of the ratios may be 
inverted depending on range of the parameters 

is forming the ratio and the amount of memory avail- 
able. 

In ^general, the arithmetic relationship may be a 
sum, difference or polynomial relationship between 
any two or more of the available parameters. For 

20 example, if four parameters are available, the 
arithmetic relationship may be a ratio of the first 
and second parameters when the third parameter 
is below a given range; or a ratio of the second and 
fourth parameters when the third parameter is with- 

25 in the given range; or a ratio of the first and fourth 
parameters when the third parameter is above the 
given range. 

Alternatively, if four parameters are available, 
the arithmetic relationship may be a ratio of the 

30 third and first parameters when the third parameter 
is below a given range; or a ratio of the third and 
second parameters when the third parameter is 
within the given range; or a ratio of the third and 
fourth parameters when the third parameter is 

35 above the given range. 

As shown in Figure 2, where five parameters 
(S1,S2,S3,S4,S5) are available, the arithmetic rela- 
tionship comprises a ratio of the third and fifth 
parameters and a ratio of the first and third param- 

40 eters when the third parameter is below a given 
range; or a ratio of the third and fifth parameters 
and a ratio of the second and third parameters 
when the fifth parameter is within the given range; 
or a ratio of the third and fifth parameters and a 

45 ratio of the third and fourth . parameters when the 
third parameter is above the given range. 

Figures 3A and 3B are graphs illustrating the 
values of the parameters. Absolute values of am- 
plitude and phase difference are graphed along the 

50 ordinate and time is graphed along the abscissa. 
The graphs are not to scale. Parameters S1, S2 
and S3 represent amplitude and are shown as part 
of Figure 3A whereas parameters S4 and S5 repre- 
sent phase difference and are shown as part of 

55 Figure 3B. First, the coin encounters the second 
magnetic field generated by the second coil cause 
a decrease (attenuation) in the amplitude and 
change in the phase difference of the modified 
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second oscillating signal as compared to the un- 
modified second oscillating signal. The decrease in 
amplitude corresponds to the magnitude of param- 
eter S2 whereas the phase difference caused by 
the coin corresponds to the value of parameter S4. 
The amplitude is detected by second peak am- 
plitude detector 223 which may be an operational 
amplifier providing a positive (or inverted attenu- 
ated signal) output signal. The amplitude reaches a 
peak value 302 when the coin is opposite coil 2 
and then tapers back down to the reference os- 
cillating value 304 after the coin passes coil 2. 
Value 304 corresponds to" the amplitude of the 
second oscillating signal without modification due 
to disturbances the coin causes in the second 
magnetic field. As the coin travels down guided 
coin path 10, it next encounters the third magnetic 
field generated by the third coil. The third signal 
generator and third coil are tuned such that an 
authentic coin will modify the third oscillating signal 
by causing attenuation in the amplitude of the third 
oscillating signal. This amplitude is detected by 
another, the third, peak amplitude detector 233. 
The detected amplitude reaches a peak value 306 
when the coin is opposite coil 3 and then tapers 
back down to the reference oscillating value 308 
after the coin passes coil 3. Value 308 corresponds 
to the amplitude of the third oscillating signal with- 
out modification due to the disturbances the coin 
causes in the third magnetic field. Finally, the coin 
passes coil 1 and through the first magnetic field to 
generate amplitude parameter S1 and phase pa- 
rameter S5 in the same manner that parameters S2 
and S4 are generated. 

Computer 250 may also include control 260 
which monitors the value of each of the param- 
eters. An increase in one or more of the param- 
eters wiil activate computer 250 thereby indicating 
that a coin has entered one of the magnetic fields 
and indicating that the process of authentication 
and determination of the denomination of the coin 
should begin. 

Figure 4 illustrates a flow chart of the process 
performed by the operation of computer 250 ac- 
cording to the invention. At step 402, the control 
260 of computer 250 monitors the signal param- 
eters to determine whether any of the parameters 
have changed in value. Upon an indication of a 
value change, the computer 250 proceeds to step 
403 to wait for the value of all five parameters to 
change, and then to step 404 where the computer 
compares the peak value of parameter S3 detected 
by detector 233 and converted to a digital signal to 
the minimum/maximum reference values which de- 
fine a range stored in memory 254. Computer 250 
then begins to evaluate the comparison. 

First, computer 250 proceeds to step 406 to 
determine whether the peak value of third signal 



parameter S3 is greater than the maximum refer- 
ence stored in memory 254. If it is, the computer 
proceeds to step 408 to calculate ratio S3/S5 and 
ratio S3/S1. The series of steps beginning with step 

5 410 is then executed. The calculated ratios are 
compared by step 410 with the ratio stored in 
reference memory 258 which correspond to valid 
nickels. If the ratios are within the ratios corre- 
, sponding to a nickel which are stored in the refer- 

10 ence memory, computer 250 proceeds to step 412 
to provide an enable signal indicating that a nickel 
has been authenticated. If the calculated ratios are 
not within the range of nickel ratios stored in refer- 
ence memory 258, computer 250 proceeds to step 

is 420 where the calculated ratios are compared to 
the quarter ratios stored in the reference memory 
258. If the calculated ratios are within range of 
quarter ratios, a quarter enable signal is provided 
by step 422. Otherwise, computer 250 proceeds to 

20 step 432 where the calculated ratios are compared 
to dime ratios. If the calculated ratios are within 
range of dime ratios, a dime enable signal is pro- 
vided by step 434. Otherwise, computer 250 pro- 
ceeds to step 428 to provide a reject signal indicat- 

25 ing that the coin could not be verified and is 
unacceptable. 

If the peak value of third signal parameter S3 is 
not greater than the maximum reference stored in 
memory 254, computer 250 proceeds from step 

30 406 to step 416. At step 416, computer 250 deter- 
mines whether the peak value of third parameter 
S3 is within the range stored in reference memory 
254. If it is, computer 250 proceeds to step 418 to 
calculate ratio S3/S5 and to calculate ratio S3/S2. 

35 The series of steps beginning with step 410 is then 
executed. If the calculated ratios are within the 
range of ratios stored in reference memory 258 for 
nickels, quarters or dimes as determined bY steps 
410,. 420 or 432, computer 250 proceeds to step 

40 41 2, 422 or 434 to provide an enable signal indicat- 
ing that an authentic has been verified, respec- 
tively. Otherwise.if the calculated ratios are not 
within the stored ranges, the computer proceeds to 
step 428 to provide a reject signal indicating that 

45 the coin being evaluated could not be verified and 
is unacceptable. 

If the peak value of third parameter S3 is not 
greater than or within the range stored in reference 
memory 254, computer 250 proceeds from step 

so 416 to step 426 to verify that the peak value of S3 
is less than the minimum reference stored in mem- 
ory 254. If it is not, then a detecting error has 
probably occurred and computer 250 proceeds to 
step 428 providing a reject signal. If the peak value 
55 of S3 is less than the reference range, computer 
250 proceeds to step 430 to calculate ratio S3/S5 
and ratio S3/S4. The series of steps beginning with 
step 410 is then executed. If the calculated ratios 
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are within the range of ratios stored in reference 
memory 258 for nickels, quarters or dimes as de- 
termined by steps 410, 420 or 432, computer 250 
proceeds to step 412, 422 or 434 to provide an 
enable signal indicating that an authentic has been 
verified, respectively. Otherwise, if the calculated 
ratios are not within the stored range, computer 
250 proceeds to step 428 to provide a reject signal 
indicating that the coin being evaluated could not 
be verified and is unacceptable. 

In view of the above, it will be seen that the 
several obj'ects of the invention are achieved and 
other advantageous results attained. 

As various changes could be made in the 
above constructions without departing from the 
scope of the invention, it is intended that all matter 
contained in the above description or shown in the 
accompanying drawings shall be interpreted as il- 
lustrative and not in a limiting sense. 



Claims 

1. Apparatus for evaluating a conductive coin to 
verify its authenticity and to determine its denomi- 
nation comprising: 

first means for generating a first signal parameter 
which is a function of a first magnetic field when 
the coin is located within the first magnetic field; 
second means for generating a second signal pa- 
rameter which is a function of a second magnetic 
field when the coin is located within the second 
magnetic field; and 

means for indicating the acceptability and denomi- 
nation of the coin when an arithmetic relationship 
between the first and second signal parameters is 
within a predetermined range. 

2. The apparatus of claim 1 further comprising: 
means for generating a third signal parameter 
which is a function of a third magnetic field when 
the coin is located within the third magnetic field; 
and 

means for indicating the acceptability and denomi- 
nation of the coin when an arithmetic relationship 
between the first, second and third signal param- 
eters is within a predetermined range. 

3. The apparatus of claim 1 wherein the first 
and second magnetic fields are a single magnetic 
field, the first signal parameter being an amplitude 
of a signal gen erating the single magnetic field 
and the second signal parameter being a phase of 
the signal generating the single magnetic field. 

4. The apparatus of claim 1 wherein: 

said first means comprises means for generating a 
first oscillating signal having a first parameter which 
is a function of the first magnetic field when the 
coin is located within the first magnetic field; 
said second means comprises means for generat- 



ing a second oscillating signal having a second 
parameter which is a function of the second mag- 
netic field when the coin is located within the 
second magnetic field; and 
5 wherein said means for indicating indicates the 
acceptability and denomination of the coin when an 
arithmetic relationship between the first and second 
parameters is within a predetermined range. 

5. The apparatus of claim 4 wherein: 

to said first signal generating means comprises 
means for producing a first magnetic field in re- 
sponse to the first oscillating signal, the first os- 
cillating signal having a first parameter which is a 
function of disturbances in the first magnetic field 

75 when the coin is located within the first magnetic 
field; and 

said second signal generating means comprises 
means for producing a second magnetic field in 
response to the second oscillating signal, the sec- 
20 ond oscillating sig nal having a second parameter 
which is a function of disturbances in the second 
magnetic field when the coin is located within the 
second magnetic field. 

6. The apparatus of claim 5 further comprising: 
25 means for generating a third oscillating signal; 

means for producing a third magnetic field in re- 
sponse to the third oscillating signal, the third os- 
cillating signal having a third parameter which is a 
function of disturbances in the third magnetic field 
30 when the coin is located within the third magnetic 
field; and 

wherein said indicating means indicates the accept- 
ability and denomination of the coin when an 
arithmetic relationship between the first second 
35 and third parameters is within an acceptable range. 

7. The apparatus of claim 6 further comprising: 
means for generating a fourth signal parameter 
which is a function of disturbances in the second 
magnetic field when the coin is located within the 

40 second magnetic field; and 

wherein said indicating means indicates the accept- 
ability and denomination of the coin when an 
arithmetic relationship between the first, second, 
third and fourth parameters is within an acceptable 

45 range. 

8. The apparatus of claim 7 further comprising: 
means for generating a fifth signal parameter which 
is a function of disturbances in the first magnetic 
field when the coin is located within the first mag- 

50 netic field; and 

wherein said indicating means indicates the accept- 
ability and denomination of the coin when an 
arithmetic relationship between the first, second, 
third and fourth parameters is within an acceptable 

55 range which is a function of the fifth parameter. 

9. Apparatus for evaluating a conductive coin to 
verify its authenticity and to determine its denomi- 
nation comprising: 
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a first oscillator circuit generating a first oscillating 
signal; 

a first coil energized by first oscillating signal to 
produce a first magnetic field, the first oscillating 
signal having a first parameter which is a function 5 
of (Continuing claim 9) disturbances in the first 
magnetic field when the coin is located within the 
first magnetic field; 

a second oscillator circuit generating a second 
oscillating signal; 10 
a second coil energized by second oscillating sig- 
nal to produce a second magnetic field, the second 
oscillating signal having a second parameter which 
is a function of disturbances in the second mag- 
netic field when the coin is located within the is 
second magnetic field; and 
means for indicating the acceptability and denomi- 
nation of the coin when an arithmetic relationship of 
the first and second parameters is within an ac- 
ceptable range. 20 

10. Method for evaluating a conductive coin to 
verify its authenticity and to determine its denomi- 
nation comprising the steps of: 
generating a first signal parameter which is a func- 
tion of a first magnetic field when the coin is 25 
located within the first magnetic field; 
generating a second signal parameter which is a 
function of a second magnetic field when the coin 
is located within the second magnetic field; and 
indicating the acceptability and denomination of the 30 
coin when an arithmetic relationship between the 
first and second signal parameters is within a pre- 
determined range. 



55 



EPO 364079 A2 

! • 

; F 1 <£u I 

//I _____ 




EP 0 364 079 A2 



EP 0 364 079 A2 




CTAt-CcJCATE 

4p0 




4(5 



<?AC.£ocATe 
631/55, 63/52 



4I£ 



WO 



2 



63/%g, 55/64' 



<4-lo 

'W/IN. RATto\ VeS 
REP MBH 

7 '^-JH 



proves 

■61 <a to Ac 



Rep mgh' 

7 -^4^7 



,432. 



6NA&L6 
6|<SKJAi- 



( RETURN) 





426 



MO 



PROVIDE 

■si<awA<~ 



^«2smac - Hketurn; 



I 



